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USE OF 4-PHENYL-1 ,2, 3,4-TETRAH YDRO-1 -NAPHTH ALENAMINE DERIVATIVES IN THE TREATMENT OF 

PSYCHOSIS, 

INFLAMMATION. STROKE AND AS IMMUNOSUPPRESSANTS 

th« ISLEr? inVe ^° n rel « eS t0 * he USe °' 4 -P hen y | - 1 ^. 3 . 4 -tetrahydro-1-naphthalenamine derivatives in 
the treatment of psychosis, inflammation, stroke and as immunosuppressants 

5 wJ^TZSZZl^ diSC ' 0SeS denva . 

uves^f^ diSC ' 0SeS ^-^.-1.2.3.4-tetr^^ derjva . 

,„ ha " "° W b6 f d ' Scovered the compounds disclosed in the aforementioned United States patents 

compels ^"t^LT 5 * 0 " ^ PSyCh0SiS< ^ ■** ° f PreSent 

rs treaZTof C ° mP ° Un<JS °' ** hi9h afflnity for si 9 ma rece P to * * *• 

The present invention relates to the use of a compound of the formula: 
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NR 1 R 2 



W ^ 




or of a pharmaceutically acceptable acid addition salt thereof, wherein 
35 *\* n(1 R * are each independently selected from hydrogen and d-C 3 alkyl: 



40 



wherein X and Y are each independently selected from the group consisting of hydrogen fluoro chloro 

45 STSC^ a,koxy of from 1 to 3 carbon atoms and cyano - with at ,ea * one * X " Y * 

nf f T *! 9r ° UP consistin 9 of hydrogen, fluoro. chloro. bromo. trifluoromethyl and alkoxy 

SllZin JiST 'IT' ° r 1,16 manu,acture of a medicament for the treatment of psychoX 
so inflammation and stroke and for use as an immunosuppressant ^ * 

NR ? e fl S m 7 POUndS ° f the K ft T Uta 1 inC ' Ude b ° th CiS and the trans isomers - ln *e cis isomer, the 
NR, R 2 and Z mo.et.es are both oriented on the same side of the cyclohexane ring. In the trans isomer Z 

«i ■ V "* ° riented 0n ° PP0Site SideS 0f * e c y c, o h exane ring. Because both the 1 and 4 
carbons of Formula 1 are asymmetrically substituted, each cis compound and each trans compound has 
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SdN i , thMl^enantlomeric forms thereof, while the preponderance of pharmaceat,cal acfvrty of the 
trans-isomer compounds of formula 1 resides in the (iS)-enantiomeric forms. 
, - Preferred impounds or their pharmaceutical* acceptable acid addition salts for use in the present 

Cis(1S)(4S)-N-methyl-4.(4-chlorophenyl)-1.2,3.4-tetrahydro-1-naphthalenam.ne; 

5 TFa7^(1S)-(4RFN^ethyl-4K3;4d!chloropheny^ 

Trans (1 R) (4S)-N-methyl-4-(3,4-dichlorophenylH .2.3,4-tetrahydro-1 -naphthalenam.ne; 

Gis-(4R)-(4R.)-N-methyl-4.(3,4Klichlorophenyl)-1 .2,3.4-tetrahydro-1-naphthalenamine; 

Cis (1 S) (4S)-4-(3,4-dichlorophenyl)-l ,2,3,4-tetrahydro-1 -naphthalenamme; and 

s T^Sunrof the formula I or the pharmaceutically acceptable acid addition salts thereof may be 

6 prepared TJ ^ormu.aWas- described In UnUed States Patents 4.556,676 and 4,536.518. the d,sc.osures of 

which are hereby incorporated herein by reference. ^ Mnn M u B thar^f are 

The comoounds of the formula I or the pharmaceutically acceptable acid addition salts *ereof are 
useflnn Srpsyltic dLders in mammalian subjects (e.g. humans). More specifically the present 
20 ^^Te^t the treatment of schizophrenia. de,usiona. disorder. ^eWea^ psychosis 

25 ^ The' compounds of the formula I or the pharmaceutically acceptable salts thereof are also useful Mn 
treating inZmatory disorders in. mammals (e.g. humans), including PS orias,s. arthnfs and inflammatory 

Thecompounds of the formula I or the pharmaceutically acceptable salts thereof are also useful as 
30 ™™^^- oi the formu|a , or the pharmaC eutica„y acceptable salts thereof are also useful for 
cvtoorotection in neurodegenerative disorders, such as in the treatment of .schaem.a (stroke)^ 

sLcrcompounds are useful in connection with transplant surgery and in treaftng ^nd-t-ons such as 
rheumatoid aXis. lupus, and other autoimmune diseases or diseases character,** by .mmune hyperfun- 

35 ^For use as discussed above, the compounds of formula I or the pharmaceutically acceptable salts 
thereof may be administered to a subject in need of treatment by a variety of conventual routes of 
adminLSn !nc7ulg oral, by injection, topical, and in an aeroso, carrier composition for admimstration 

bV ^qerSa. the compounds of the formula I and the pharmaceutically acceptable salts thereof are most 
_ d es£b? ^ Stn^d ^-doaes^anging-from 0.1 mg. up to 100 mg. per day < J^^StSS 
necessarily occur depending upon the weight and condition of the subject be.ng treated and the pabular 
roTSpha^utica. administration chosen. However, a dosage level that is in the range mg 
o 0 mS pTkg of body weight per day is most desirably employed. Nevertheless, var.at.ons may still 
«. occur de^nding'upo! ! the species* animal being treated and its individual *^^™%£%* 
as well as on the type of pharmaceutical formulation chosen and the t.me penod and .nt ervar 
adm^nLStion is carried out. In some instances, dosage levels below the lower lim.t of the aforesaid range 
may be Ire than adequate, while in other cases, still larger doses may be employed without causing 
nTrmfut sTde effects provided that such higher dose levels are first divided into several small doses for 

50 ""l^llESS^ 2 form«>a ' can be administered alone, they will generally be administered in 
admtT wit .a pharmaceutical carrier selected with regard to the intended route of administration and 
^Z\ullc^ practice. For example, oral administration may be in the form £^>JJZ 
such excipients as starch or lactose, or in capsules either alone or ,n ^.xiure exc p^n s. or jn the 

S5 form of eHxirs or suspensions containing flavoring or colonng agents. In the case of animals th ey a e 
advantageously contained in an animal feed or drinking water. For parenteral -^J^^ J q T UC0 e 
She form of a sterile aqueous solution which may contain other solutes, for example enough salt or glucose 
to make the solution isotonic with blood. 
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Example 1 

In Vitro Binding 



20 



25 



30 



-i"Hi^ by »e degree of 

PHja-PPP) in competition experiments U*y 

-l^em et ™* conducted by the method of 

CD mate rats (Charles River Breedfnq LaboSnSf Z ams / ere rem °ved from Sprague-Dawley 

Who.e brain was homogenized ^ 

methane) hydrochloride pH 7.7 buffer u° ing a pXron ?T?0 "hi ^ ^^^thyOamino 
cenWfugationofthehomogenate^SoSo ^ 1,16 pe,,et resuftin 9 from 

in the same volume of fresh buffer an "r^Sb^JTST r , T W3Shed by ^pension 
hydrochloride pH 8 0 buffer ffiO m^L ^ recenfr,fu 9 a tion. The final pellet was dispersed in 50 mM Tris 

triplicate was c^pn^ oTo05 k T M Z? Preparatfon ">- '"-batten mixture te 

vehicte; 0.20 ml (^a-PPP (7 0 Smrno, n^Tf ° ** COmPOUnd °' 

hydrochloride pH 8.0 buffer and 0 75 ml ZaZ nrZL° £ ? ""^ concent ration) in 50 mM Tris 
the mixture J t 25* C for go^n ZT ? ™ S ^ jUSt prior to Nation of 

hydrochloride pH 7.7 buffer ZTrL^ Z^ W3S di ' Uted witn 25 m « 1 » <™ Tris 

(predated with io/„ poiyXlen^mineT EEiZTh *"2 h * Whatman GF/B 9«ass-fiber «** 
was washed twice with Se dS buffer 2 ^ harVeSter to recover the membranes. The filter 
determination of bound iSJELoSSj ?„ aCid , !? "J AqUaS °'- 2 (NENR Dupont Co > ■» 

PPP binding was calculated and ^^12^^^ ^J^** 
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Example 2 

In Vivo Binding 
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■"■Jl?^^ «J« -eptors in vivo was determined by 

administered ( + )-r3 H ]?.ppp ne S 7l™lriZnT contro ' and ^ug-pretreated mice with intravenously 
Pharmacol.. 1989 in press m^TT conducted by the method of Koe et al. Eur J 

WNmington, MA; 23-28 g) in grcupfof 5 receLS Z T, ^ River " Br ^-9 Laboratories Inc." 
in«ra P eritionea,,y 30 minut b*^ £- * ^compound 

mice were killed by cervical dislocation and wh„i 0 k °M + H HJ-PPP (400 Ci/kg). Rve minutes later 
brains were taSoJSSX ?8 mToftea HT ^ and immedia *'y frozen. Frozen 

Polytron PT-10 homogenized ^ripSe 1 0 mTaltauot, 1 5 ° mM H Tris hydrochloride pH 8.0 buffer with a 
filters to collect the membranes wWc?J e ? a ^ ^ Under vacuum tnrou 9 h GF/B 

ride P H 7.7 buffer. M^™^ 

Aquasol-R2 and measuring radioactivity in 1 itaSn w f determ,ned by Pacing the filters in 10 ml 
enates before filtration wert as^TZ ota" SSLSZ^JZ'T' ^ ° f ** h ° mo * 

inhibition of ( + H 3 H ]3-PPP binding in Z> ( TosT^lZ^L T Pr ° te ' n C ° nt6nt ^ d0se causin 9 50% 
calculated as % contiol versus dose ° m Sem ' 109 plots of frac « on bound (M/H), 
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TABLE 1 

5 Inhibition of (+) ( 3 H] 3-PPP Binding 

R 




4 



Substituents R IC 50 nM 

on Pendant ~ u 

Phenyl ring 



<±) 


-trans 


4-F 


NHCH 3 


66 


(±) 


-cis 


4-C1 


NHCH 3 


33 


(±) 


-trans 


4-C1 


NHCH 3 


75 


(±) 


-cis 


3,4-diCl 


NHCH 3 


19 


(±) 


-trans 


3,4-diCl 


NHCH 3 


23 


(±) 


-cis 


3,4-diCl 


N(CH 3 ) 2 


44 


(±) 


-trans 


3,4-diCl 


N(CH 3 ) 2 


30 


(±) 


-cis 


2,4-diCl 


NHCH 3 


29 


(±) 


-cis 


4-Br 


NHCH 3 


13 


(±1 


-trans 


4-Br 


NHCH 3 


85 


(±) 


-trans 


3-CF 3 


NHCH 3 


16 


(±J 


-cis 


4-CF 3 


NHCH 3 


5. 


it) 


-trans 


4-CF 3 


NHCH 3 


39 


it) 


>-cis 


3-CF 3 ,4-Cl 


NHCH 3 


11 


it] 


-trans 


3-CF 3< 4-Cl 


NHCH 3 


31 



3 nM (+)-[ 3 H] -3-PPP 
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TABLE 2 





Inhibition 


of 


(+)-[ J H]3-PPP 


Binding 










R 






70 






ii f 








- — — — — — . 




vj 


— 




75 






1 1 
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Conformation 




Substituents 


R 










on Pendant 




IC 5Q nM 








Phenyl ring 






25 


<+>-lS, 4S 




4-C1 


NHCH 3 


8.7 




(+)-lS, 4S 




3,4-diCl 


NHCH- 


6.8 




(-)-lR,4R 




3, 4-diCl 


NHCH3 


220 


30 


(+)-lR,4S 




3,4-diCl 


NHCH 3 


51 




(-)-lS, 4R 




3,4-diCl 


NHCH 3 


6.6 




(+)-lS,4S 




3,4-diCl 


N(CH 3 ) 2 


28 




(+)-lS,4S 




3,4-diCl 


NH 2 


58 


35 


(+)~1S,4S 




3-CF 3# 4-Cl 


NHCH, 


17 



40 



45 



50 



55 



3 nM (+)-[ 3 H]3-PPP 



BNSDOCID: <EP 0386997 A2_l_> 



f 



EP 0 386 997 A2 



TABLE 3 

Inhibition of (+) - [ 3 H] 3-PPP Binding to Mouse Brain 
In Vivo 




CI 



35 



Conformation 


R 


ID 50 
mol/kg i.p. 


(+)-lS, 4S 


NHCH 3 


0 ..72 


(-)-lR,4R 


NHCH 3 


17 


(+)-lR,4S 


NHCH 3 


3.6 


(-)-lS, 4R 


NHCH 3 


0.43 


(+)-lS, 4S 




3.0 



400 Ci/kg ( + ) - [ H] 3-PPP i.v. 
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Claims 

1 . The use of a compound of the formula 

55 
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or of a pharmaceutical^ acceptable acid addition salt thereof, wherein .._ 

Ri and R 2 are each independently selected from hydrogen and Ci-Ca alkyl; 

Z is . . 

20 wherein X and Y are each independently selected from the group consisting of hydrogen, fluoro, chloro, 
bromo, trifluoromethyl, alkoxy of from 1 to 3 carbon atoms and cyano, with at least one of X and Y other 
than hydrogen; and 

W is selected from the group consisting of hydrogen, fluoro, chloro, bromo, trifluoromethyl and alkoxy of 

from 1 to 3 carbon atoms, for the manufacture of a medicament for the treatment of psychosis. 
25 2. The use of a compound of the formula (I), or of a pharmaceutical^ acceptable acid addition salt 

thereof, as defined in claim 1, for the manufacture of a medicament for the treatment of inflammation and 

stroke and for use as an immunosuppressant 

3. Use as claimed in claim 1 for the treatment of schizophrenia, delusional disorder, brief-reactive 

psychosis.schizo-effective disorder, atypical psychosis, mania and in emotion discontrol in dementia, 
30 4. Use according to any preceding claim wherein said compound is the cis or the trans isomer. 

5. Use according to claim 4 wherein said compound is Cis(1S) (4S)-N-methyl-4-(3,4-dichlorophenylh 
1 ,2,3,4-tetrahydro-1 -naphthalenamine. 

6. Use according to claim 4 wherein said compound is Cis(1S) (4S)-N-methyl-4-(4-chlorophenyl)-1 .2,3,4- 
tetrahydro-1 -naphthalenamine. 

35 7. Use according to claim 4 wherein said compound is Cis(1S) (4S)-N-methyl-4-(3-trif!uoromethyl-4- 
ch!orophenyl)-1,2 t 3,4-tetrahydro-1 -naphthalenamine. 

8. Use according to claim 4 wherein said compound is Trans(lS) (4R)-N-methyl-4-(3,4-dichlorophenyl)- 
1.2,3,4-tetrahydro-1 -naphthalenamine. 

9. Use according to claim 4 wherein said compound is Trans(IR) (4S)-N-methyl-4-(3,4dichlorophenyl>- 
40 1 ,2.3,4-tetrahydro-1 -naphthalenamine. 

10. Use according to claim 4 wherein said compound is Cis(1R) (4R)-N-methyl-4-(3,4-dichIorophenyl)- 
1 ,2,3,4-tetrahydro-1 -naphthalenamine. 

11. Use according to claim 4 wherein said compound is Cis(1S) (4S)-4-(3,4-dichlorophenyl)-1 -2,3,4- 
tetrahydro-1 -naphthalenamine, 

45 12. Use according to claim 4 wherein said compound is Cis(1S) (4S)-N,N-dimethyl-4-(3 f 4-dich- 
lorophenyl)-1 ,2,3,4-tetrahydro-1 -naphthalenamine. 
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